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Abstract 



PROBLEM TO BE SOLVED: To facilitate manufacture and to improve chip discharge performance. 
SOLUTION: A substantially circular-arc end cutting edge 25 is provided at the tip of a tool body 22 
rotating around the axis O of rotation. Cutting faces 28A, 30A and flanks 28B, 30B are formed to be 
rotation-symmetrical with the end cutting edge 25 interposed between them. On one face 28 of the end 
cutting edge 25, the cutting face 28A and the flank 28B are continuously formed extending from one 
outer peripheral edge 26a toward the other outer peripheral edge 26b so that the angle &alpha of 
thickness and width are simply decreased gradually. On the other face 30, the cutting face 30A and the 
flank 30B are continuously formed extending from the other outer peripheral edge 26b to one outer 
peripheral edge 26a, so that the angle &beta of thickness and width are simply decreased gradually. In 
an orthogonal section of the end cutting edge 25 including the axis O of rotation, the angle made 
between the axis of rotation and the cutting face or the flank is set in the range from 20 deg. to 50 deg.. 
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[0022]*lCtJ^t. —*<0»2 8tCi3tt4fcff 
ftJKaliSI— 2 5 aRX/fmj)2 6 a«0%*T 
a*»fcSC:ora)D5 2 5 bSWra2 6 b<7)ift#Tb 

a a ( =-« ) «iji#T a [3&$ifeig O fcJ&JttT 8Rfc 
/h£ < <r 0 . Hftttaoti-ififj&flB 2 8 B tJE*> 0 . 
*«>3Stfft/0 a ( = 90" - «r ) {iHHSWiiaO*^^ 

Tb{C(6]ttT. WK(casRLTIfi£H-&J:d(O0fe$ii 
T^4. 0te«MaOf'tjfiT'Wt<^®2 8A^-r<V^ 
«afc jSWB 2 8 BOSEWft /9at (i(*I<f ftjga L 

§ i*J«ft*/3 li«#Tbi^i*T a {erfatt-cSt&it*: 

•f&tmb. -t<\m3 0ACD-t<\,^fia a (=-/3 ) t± 

ti^Tb*^niKSftao^rS](tTa5i»:/h^<=5: , 9. me 
•WRo-f+itt-casw a s o b ic^fc o ; znmfn 0 a 
( = 9 0° -0) iim&mmofrt>t%&T aiizmifx . 

m O ft jfiT'^-f <V^30A«f<^aat jffitf ® 3 

[00 23] * = 0 • RXS4> =180° CD%£\ 
dk/d^=d 2 k/d<^ 2 =0 

ttcix^&tzMz, m—comax- 

da/d* = d 2 a/d* 2 =d/9/d^ = d 2 /3/d* 2 
= 0 

b&D. |»Ta, Tbt-t<V«28A. 3 

28B, 3 0Bti^jg?32 6a. 2 6b«t<^ 
I29A. 3 1 A&tfi»fH2 9B. 3 1 B fc-Hl-ffh. 

[0024] *SIM<ojg®fc: J: h tf-)Vx.v h' $ )V 2 0 

y$£ otiiffl 1 0 t,z5jk-t£ o iztf-zux.^ K 5 ^ 2 
0 SrEHEIftftOSr +'t^tf-EI 0 3 ^-PXMtinaj'ca!. 
9a«VfT-iaoT«JfiiJ&fr3. £tf>B*, &J)2 5£ffi 

m-h m-m^-cnmj] 25a, 25b xii-eii-? 

J»»H'jaLKV e lifiOT 2 5 ft * tC^r4fiP*>-r 
< V^S 2 8 A . 30A 3&««J8iJ*l*I £ (6] V v£ jE#K V - 7 

{HOTti 2 5a. 25b OJU&ti/h $ "T < V ^ 
A«alil(-a, - >3 ) T' J> 6<7)T'flJ3KJ3&g#S < . 



[002 5] m:ratt3CJ2 5a. 2 5 bOI*]IMlSa . 
l3\±\^ti0>&W.X'h-oXl> 1 0° *?H^ : 5rl.^i:{i ; Sr 
<jra26a, 2 6bt«t|#Ta, Tbtt<^ 
E28A, 3 0 ACD|*]Hftj£« . /8ttfi/hf(10' ) 
tC&-?T t> . 2 5 frftUSBOTB 30B. 2 8 BO 
l*]J¥^K/3 . « 7 0 * X-mm /3 a ( = 90° 

-/S, 9 0° -a ) tf'hSV £ (a+/3 ) X'ffif&Z 

ti&JtthftteWZtz&ZJzZZ (^80° ) «it$£ft 

h . 4"t*ffi£^i«JJ 2 5 £tt/CT»ffc j8 aii*£ 
Wf<^flaa ( = -«, -0 ) tf'hZ^tztblZl&m 

5 . *Wi]3J 2 6a, 26 bO^ftfcHoT^BUfcfflS 

< tmztitujmfi (a+0) zmk-c* hztiz* 

£>„ ZLX. S-S^Z»P3M2 5a. 2 5blif . 

hWm (f n/2 7r) iart<?5«l*TJK?52 5«BBffT« 
*0>1Z*>, >I<7)i«tmifl2 8B. 3 
0B*<-r<^ffit^rS. -et-CSgBI ( f SrM 
X 4ffl«<T'{i-&fi)<itJ)BiJSJSV e ««tlS3g 2 5 *»EH6flJ 

i«28A« 30A5- ifti'fT jE#=flH33H"J* f fi 1 i7ix4 . 
[00 26] w<0J:-5<irTl*]#H«J0O^. if.—tV^V 
Y^)\>2Q<m$m&X*\*. RMJ32 5a. 2 5b<7)3E 
»f IB 2 8 B . 3 0 B MWif ft 0 a ^tWC* # < 
WfcHittTJIRJc/hS < & 0 , Er>^mft&0 <i+'C*-C 
20° -5 0° fi03lffltC|ft^S<XTV^|>3t^^, H®W 
^-r<Vvfflfc^r42l(fffl2 8B. 3 0B<Oi-<v^'i- 
5O°J:0*^<JK^25 *BS!ff tfc«^Tt«IH«fttS 
{i-5-^<5t'S<«i : 5r< . W,zj)%tfti:±<,fmfrt=mxh 
^|S]tc#ffl-ri»^^* i /hi<ia*f^2 2^7-?w 

fc«JHKIIV59it*W!fi'fH 28B, 3 0 B **«gg LT t 

atf ft jwkj 4 o ° tUit'S) ^ *» «5> . mm atm m t <n 

tztm^\ L.*»tR86752 5a, 2 5bti5V^T. Efe 
•Wl»O3l»4>B0i ( f n/2» ) £Mi.Z>V)J)ffi&X'ii. 

2 5 tfrn'tr-r h z 1 1±% < . z <7y®mx'<r)W.fm 2 s 

B. 3 0B(7)mmftma, 0#±£<mfft0 a S:y]N$ 

5%.W\-®7)26a, 2 6 bT'£)£§iT.&WIl;L f< 
V«28A, 3 0 AT-'±4>'0fla*»'c>^tl*I*tt-r< ^> 
ftaai;i|i*«tl^L. ^Wt<^I2 9A, 3 



(7) ^2002-524 1 2 (P2002-524JL 



1 AT— 3ilT^*a»£. 5fe«SP2 2 a£04"l>»> 

tat*-*- & frt>x ^-xizmm z £ itxwm izm 

[0027] 2 *-/UX y H 5 ;U 2 0 <?)S?3tB#tcX# 
##2 2c05t^gP2 2 aCi?32 5 J ?>t<l«2 8A, 
3 0 A . mm 28B, 3 0 B ^ffiS^T'fflB'ISOX-r & 
02 5^ra2 6a, 2 6b(i|H]-|g«tca 

■f <v^^^^r-r<v^S2SA. 3 0A*>/c,5feJSSS2 

2 a<O0K«iaoWifiK:iaittT*»rr< ^aa« 
<$rS±3fca«LTBffiWlU * LTEH£«ltilO£ 
tt*4 fcj*»fiB2 8 B, 3 0 Bt LTSlC^f^l/S a# 
/h $ < =5r « J: 3 tc |aj-*i*] w«ISH k L X j£SS L T B®. 
T'SS. Z^tzfr. $t5&<7)#-)\sx.y V $.)VkttMLX 

[00283 ±34c73 J: 3 fc*3QfcO#Jttte ihtf. Tfr 

& m o x-mtft &i&}2 5<7) *KMffi$x*<?fflftj) iz «t 
t jmwiewfiT *S6«WK«ii set h . miz 

&J)2 5 ^mj) 2 6 X'<r>Jimn r «:«« LT flJ^SS* 
£W«"CS 5 . L*>t5fe«S4"D«!l3&^?h^(B!ltC|6lftT-r 
<UI28A 1 3 0 A<7)-?<\,^fta & kf&tft&kt 

hmmm&mfi&^h. $.tz?vm2 2 anmmux 
ti^oTtijg?32 5. n-mj}2 6imiLxmatT^ 
x7Fmwt&%< z<nmm<r>-?< \.mkm j m<rm%.*± 
mz-mzm%%itzit&z.kx\ mmmntm^zti: 

0-CH2 8. 3 0ZZin*rtimW.LXtinJ:TZ. f&J)2 

[0029]^, ±.&commmmx*i&. x*** 2 2 

OW¥«*W>jte*»2 2 a(C#jfcU£l£SJ2 5(2¥R7f? 

tt^MLtfco. ft&.<t>tfo' -180* tx-nmmiz 

SoT&£LT^MS«tit#Ta» Tb*^tt^tfO 
9hJH^2 6a. 2 6bl,zmffiZtl.fzffiJ$.k2tlX^& 
a*. *mMz£ h tf-yuxy K 5/Wi£<DJ: -5 «r««fc: 
RB5e£ iX&V \ W £{f ^Sfcc^jSfcjjcJ-tf-^x >- H 5 
;U2 0(C*3^T. 04 (a) (C*^"J: o H***K«0jfe 
ffi®2 2 a<?54"t^0 2Sra-5-CIIItettl80tifi3c-rS 
^A-0 2-GSrS^Hli: LTJ^2 5K1*U'W< 
j«0 2«:ilifrr*ilL««H!:<^HJE**tUfeB*. 
2 5*»«-fS«ffl*aS*KA-0 2 4fe«G-0 2*» 

k\ *#9 5 # *)H-C*l.tft»=5r^S*<0jPXffl?-® 
*T*'firv\ <t> = 9 5° comS. mj)2 5t,mmj)2 6 

k wzw&frhmwimoi Kftmiz 5 • m*. twmiz 
t X-W& lx ^ixtmmmim¥fmmz% 0 . ®!e 
wmLtzmz&i&%MmttcDMJLmzBf$.X'Zhz t t= 

3r4. *fc&*J2 5*#dt*-4a**<0«ffl#l 8 0° 



nmyi<v&mii*p]£Mz.xBf$.ztixm:te2 2^ 

mVWmj) 2 6a, 26b <0@Sgfl8fr.fc 0 t R»J<0 

[0030] £tzm-<o^mmk lx. &jj 2 5&tw 

JtCT26a, 2 6bSrEB6W»o*«t>/t»K:LT*atoT 

5Jtt/l26tC^f ;UxyK5/U4 OtCfcWC, HIS 
t/moZ*>bl l zLXt3Ltt>ilX&J)2 5A.RI/W33J2 
6A, 2 8B*^fiX$iXTV^„ J^]2 SARtfWST? 
2 6 A. 2 6B<Ofrt#l&3frfi{i*"-^X>-FS^4 0 
<?)ifilteW^O$:m-<7>n![))!i?32 5 A**}!**- 4 LT . 

iHiiKiaiispsramh Lx*zfrt>mm-&iz~oixxjLM 

3(tmt.&^Ot-n>„ t<^S28A. 3 

OA, 2 9 A, 3 1 A-<S>j&ftB2 8B, 3 0 B, 2 9 

b. 3\&mcomm±±&<7>mmcoBm.kn-x'h&fr 

Zii^K^ffikmffi&i&tiXffif&Zti&Zklz 
tch. z\<r>£otcmmz-tti\,S. v-fvuztt-fh-k^ 

m &\mm&omfrbmKftmwizvmg*ax*ii t 

X*%h. ft. —m$mftu£. msiza^x^-jux-y 
k s;u4 o ammmmo z $>mz lx mmmmo t mi 

2 5At<036SC*OafcU. MOa*^Is|i|iSS!0± 

2 5a tCO'S:*^ 26A, 2 6 B *%i^O a*^ 

im£t&itmX't3<L$>ixX^&. ZZX\ ftfflJ) 2 6 
A, 2 6BOtoWl.££0iU(f 1 5* fc-f-S tlESIUi 

L = 2(rrXcotl5* 

e t r ti--K-^x yb's/i/4 0 coum 2 2m/^m 2 

2 a CD¥£tcfflC0¥f!T;fc & . 

[0031] mzmE-n^Brnzmnzx K>mw-?&. 

m 7 tcijcr ^-^x y H S IV 5 0 «iS 3 #(t ^ TcO-TO 
?3f-yr5 2SrXPWs*2 2t3»Lfct«m. - 
CO^-;UX >K5/l/5 0 T«{33^f - f ? 5 2 «**P3« 
^5rMLTJ3>9, PJM«<OK75 2 5 Btt4"C»AO 2Sr4» 
L"C 2 1 0* <r>$m\,zW.~>X : BtfLZ1xX^&. &J) 
2 5 B IttTOA - O 2 - G C^-T 1 8 0 * Offiffl^jD 

t x xjt#tt 2 2 nmmmmiz i ar«* 1 

5" -JotSi^UA' -02, G' -0 20®ffltc4T' 
®yTV%|). LX&Jl 2 5 BWWi$&l,z%1x^tl*?M 
tEfiifilzm— ®k$tlt:-t<^m5 4A. 5 6Ai2£{f 
I54B, 5 6Bkf}mmLXBf&2tL. -T<^B54 
A. 5 6 A£7)-f<V^a a(i^i|i]A^(Hl<ElftlSO^r6) 
ttT JKJ^h $ <=5r0 EWKWROft ifiT-aWTS 54B. 5 
6 B(C^-5THtc3ltfft/3 a*^)|li^/h§ < %iX*\-ffl 
WKMlf& X o izffif& ZixX OS fi}fiK«±^ UfcldS^) 
^tlsJ-T'^S., TOf'/75 2<7)Jg?J2 5B. 
OB54A, 5 6 A&t/j&tfffi 5 4 B , 56BSr^T- 
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2 (ommfi^y-^ -ft l x h o fttt $ tix m%. £ n 

392 5 B#2 10° ^fEfflfcrM^T^f^ixTV^Ttitf) 
tl5' Wrt^x->'^tfOW»JjDl*^#gtC^S. 4 

tC|S]-T-$>.g.* { , -f<V^a a^Xi^JlSfc^ffi^?)* 
—il-x. y H S;U2 0 TO::^l^l>^T*Wi*iffliSitf 
ditt«|SI«T-$)-g>„ 

[0032]^. ±^#^SSO^©T'(±-r < a a 

tJ:<. ioWft^Utfirtt (/9-«) tc«r*. ±i£<D 
tf-Zl'X y K * tV 2 0 , 4 0. 50 CDtyJilZ 

r>\ \x y 'J •/ h ? a y°h o ycr> t cozm.® Ltz 

[0033] 

[ »!Htf>36* ] aitum Liz 4 ? (c*WHC J: S 
xy F s;Wi. flJTJ^HIlKWiS^iliStTMt^-CV^T. 

got £ bw/c*- < v m t wmtflm. ztLX^&tmz 

®Mz%i o Wiz-f < v TOfc»»fffi0*aBR LXBf&Z tiX 
tic 0. ^if=SrR5E«<7)«J?3^^^JaX 

[0034] tfzWMzfe o mwm\t*ix*:tmm& 
mw&zmzw&'t h m n> fr%mm±.x"? < v m& (>m 
ifwizmw&mfwfr $>■$-< \>mizfrb&&oizLtifr 

*6ftM:&m(cfli(tTff%*-< ^fttfmtthko izL 

ift***5*«iwivr*«sweE»-r * w , n\\T.mt l 

[00 35] *Jt0Ktt»Sr*ttflJJJ]153Brffit:*J^ 

r. ®mmb-?<^w£izitmifmk:<?)%i-ftmi&2 



o' —50' <nmmtLtcfre>, -t <\,mtmifmtx' 

iRM«Di.-c(HiKfft^^5° ia±ssi.-cjitxsB&nn 
^ml-tv^*^, &>m<7)Mz<7)W?)X' : mmi,zi% 
*mvt<?>mj:mzmm.x'$ h . 

[0036] 4fcW*KiH-¥HrtfcRttfcP»ttfc:» 

ntf ± < $m<omm<®%x'h h . 4 ^« jmonEiUB 

ixt i^*^ . mmvxmzm^±\k-x'-mzmmm 
jL^?mKmm'fiofrbimmc?ffi&&ttiiSLX'Z , » 

[Hi] *»ajo55lt<iO»jBK i & tK-^x y K 5 ^ 

[02] ISf([<?WB!Bt:J:4jK— ^xyHSyUOJSffiH 

[03] 03 (a) «^'-;PxyHS;t-c7)iEffi0. 
( b ) (iffll®0. ( c ) <iJ@M, ( d ) li ( a ) <D% 

mm$& m-tztimmx-h & . 

[04 ] 04 ( a ) (±03 ( a ) \,z^-fs£mm<ry8kk 
0,. (b) It (a) tCfcttiOa-HttOWBoB-C* 

[05] li^Eit J: •& *-/WX >FS )WMZfn 

$£&m&7F-rm&$\mmx'*>& . 

[06] 0 5 (c^-r -K-^x y H 5 ;HOJ@5B0T* 

[0?] ( a ) izmE-tngmmiz x h /ux >k$ 

/WflJ^^- y rc7)IEaa0. ( b ) (itJJ^f- -y r<7)JS® 
0, (c) ti (a) lCtJ(t§02-A' , 02-A. O 
2-B, 02-C, 02-D. 02-E. 02-F. O 

2-G, 02-G' ^co#lfrffi0-C-'*>.?>. 

[08] m%&>X->l<x. v Y S yUOJSaHT* & . 

[09] fl!toflG#Wtf>#-/Px y H 5 /K^J^af* 
-I.. 

[010] x-ivx. y K S /He 4 £ Xifcfrfi'vwi* 0 

[0in 010 tc^-r jm 0 w«ij«©t-o nw.j)<7)m 

[012] 01 lnFMMz-o^XffigAg.EffiiLtz 
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[Ell 5 3 JE«*WJtt»fctitt4«)«<0«yi*JBl* 
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[IH1 6] Tl^*B"J0fc:i3tt4a»tWrOflJW^«i31tt 
©&*-f0T-<&6. 
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